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“A subdivision is flooded after a storm and subsequent flooding due to the Dunloup Creek in 





Flooding disasters can strike at any time. Between 2005 and 2017, the U.S. spent over $500 billion 
on hurricane recovery (NOAA, 2017) and between 2007 and 2014, the top five damaging storm 
events totaled $1.6 billion in Illinois (Winters et al., 2015). An increasingly popular mitigation 
strategy is to implement floodplain buyout programs, where the Federal Emergency Management 
Agency (FEMA) purchases an owner's property in order to demolish it and return the area to a 
natural state, such as a park or a wetland. While many communities have successfully completed 
floodplain property buyouts, there are several factors that complicate this widely used hazard 
mitigation strategy that have yet to be explored. First, the floodplain buyout process is long, and it 
can take years before property is acquired and demolished, leaving property owners in limbo in 
the meantime (Patterson, 2017; NRDC, 2018). Further, there is little to no follow up with 
participants after the property has been purchased (UNC, 2017) and as a result, it is difficult to 
know the impact floodplain buyouts have on participants. The central research question of this 
capstone is How are floodplain buyout participants affected by the floodplain buyout programs? 
A series of related questions must be investigated in order to address that central question: (a) Did 
participants have the resources to relocate on their own during the buyout process?, (b) Did 
participants move outside of high flood-risk areas after the buyout?, and (c) Did participants feel 
a sense of displacement after the buyout? Employing both qualitative and quantitative methods, 
this capstone research analyzed data from the Illinois State Water Survey Floodplain Buyout 
Database for the state of Illinois and conducted a series of interviews with floodplain buyout 
officials in Illinois. Key findings are that participants in floodplain buyout programs do not have 
the resources to relocate on their own, many participants have moved back into high flood risk 
areas, and participants frequently feel disconnected in their new community. This research utilizes 
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geospatial data analysis, the ArcGIS software suite, and interviews to provide needed insight into 
the effects of floodplain buyouts on participants and concludes by suggesting policy changes to 
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1.1 OVERVIEW OF FLOOD RISK AND FLOOD EVENTS   
With the intensity and frequency of hurricanes increasing, planners and emergency management 
officials are still learning how to manage flooding disasters. Although Illinois does not face the 
threat of hurricanes, it still deals with significant fluvial or riverine flooding. Fluvial or riverine 
flooding occurs when there is an excessive amount of rainfall for a long period of time, exceeding 
the rivers capacity to discharge (Maddox, 2014) and a map of Illinois’ rivers and streams is shown 
in Figure 1. Each of these rivers and streams has the potential to cause major flood damage in part 
because Illinois’s terrain is very flat. According to study done by the American Geographical 
Society, Illinois is the second’s flattest state in the U.S., (Smith, 2014) causing water to sit in one 
area for a long period of time. 
 Floodplain buyouts from the Federal Emergency Management Agency (FEMA), which are 
retroactive, have been a favored solution, as the state tries to address the past decisions that led to 
developing the floodplain in the first place. Building codes and regulations have been implemented 
to raise structures on stilts to prevent water from entering and land use planning and regulations 
have also been in effect to prevent development in restricted areas. There is no easy or consistently 
right way to solve flooding issues, as it is something planners and relevant stakeholders must keep 
working on for a long time. In the process of mitigating floods, too much money and too many 
lives have been lost. On average, 95 people die because of flooding each year, according to the 
National Weather service (Amadeo, 2019). During the 2019 Midwestern flood events, damage 
estimates are exceeding $1 billion (Amadeo, 2019). Before discussing the background and purpose 
of this capstone, I will define a few important terms in order to better introduce and discuss 




• Acquisition: any program in which the government purchases private land for public use 
(Center for Oceans Solutions, 2018);  
• Buyout program: a specific type of acquisition program that the government purchases 
private land, demolish property and maintain the land as open space for public use (Center 
for Oceans Solutions, 2018);  
• Community: any area that has the authority to adopt and enforce floodplain management 
regulations for the areas within its jurisdiction (FEMA, 2018a); 
• Disaster: an occurrence of natural catastrophe, human caused event, or technological 
accident that has caused severe property damage, multiple injuries, and deaths (Department 
of Homeland Security, 2019);  
• Hazard: anything that is potentially dangerous or harmful (Department of Homeland 
Security, 2019); 
• Floodplain: a flat of low-lying area next to a river or stream. It stretches from the banks of 
the river to the outer edge of the valley (National Geographic Society, 2018); 
• Floodway: a channel of a river and the adjacent land areas in order to properly discharge 
the base flood without increasing the water surface elevation more than the set height 
(FEMA, 2019); 
• Mitigation: any activity that reduces the loss of life and property damage from disaster by 
avoiding or lessening the impact of disasters (Department of Homeland Security, 2019); 
• Repetitive Loss Property: any insurable property with two or more claims exceeding 






Figure 1: Illinois Rivers and Streams (Source: Geology.com, 2019)  
 
1.2 ACTS, POLICIES, AND PROGRAMS 
The above terms are crucial in understanding the FEMA’s acquisition program and federal policies 




needed to be established. This section will discuss the history and background of important acts 
and policies related to flood control and disaster programs. 
1.2.1 The Flood Control Act of 1936 
The history of federal flood control measures is attributed to the half a dozen major flood events 
prior to 1936. The Swamp Land Acts of 1849 and 1850 were considered the first flood control 
acts. This act encouraged the recovery of areas in flood-prone wetlands near the Mississippi 
Valley. In 1874, a major Mississippi River flood led to a series of federal actions before leading to 
the creation of the Mississippi River Commission five years later (Arnold, 1988). However, it was 
not until the start of the 20th century that a major federal response to flood destruction took place. 
The costly floods between 1907 and 1913 located in the northeast, the lower Mississippi Valley 
and Ohio Valley led to the establishment of the Flood Control Act of 1917.  
Despite the nation’s long history of severe flooding in the 19th century, Congress did not 
pass legislation on flood control until 1917, which didn’t evolve to a nationwide flood control 
program until 1936. One reason being was that flood damage was relatively low because of the 
slow growth of cities along the nation’s water bodies (Arnold, 1988). The immense Mississippi 
flood in 1927 expanded the federal flood control funding and raised awareness and the calamitous 
nationwide chain of floods in 1935 and 1936 were influential on the passage of the Flood Control 
Act of 1936 (Arnold, 1988).  
1.2.2 The National Flood Insurance Act of 1968  
The National Flood Insurance Program (NFIP) was established in 1968 through the passing of the 
National Flood Insurance Act in order to alleviate flood damages. The NFIP subsidizes flood 
insurance to communities that are vulnerable to floods. The goal of the program is to provide flood 




establish flood insurance rates (Federal Register, 2018). NFIP’s three components are flood 
insurance, floodplain management, and flood hazard mapping. NFIP makes flood insurance 
available to property owners only if their community participates in a community-wide floodplain 
management ordinance. Communities participate in the program based on a mutual agreement 
between FEMA and the community. Once a community adopts and enforces floodplain 
management ordinance to reduce future flood risk to new development in the floodplains, then 
FEMA will make flood insurance available to the community (Federal Register, 2018). 
Communities incorporate the floodplain management requirements into their zoning and building 
codes, and subdivision ordinances and the NFIP is suspended for communities who fail to 
adequately enforce the floodplain management requirements. Through the Flood Hazard Mapping 
Program, FEMA identifies flood prone areas to provide guidance on mitigation actions (Federal 
Register, 2018). The NFIP provides nearly 1.42 trillion dollars of coverage for over five million 
residential properties, with over 22,000 communities participating in the NFIP nationwide (Horn 
& Webel, 2017).  
Although the NFIP has good intentions to alleviate flood damage, there are major flaws 
within the program. Subsidizing flood insurance for properties in the floodplain encourages 
building in the floodplain and the NFIP offers flood insurance at discounted rates compared to 
private insurance, which usually has a high rate for flood-risk areas; therefore, discouraging 
development in the floodplain. Flood insurance can give property owners a false sense of security 
that their property is going to be safe because of flood insurance. Flood insurance is viewed as a 
wager in which the insurance agency bets that disaster will not strike, while the property owner 
bets that it will (Kristian, 2017). Riskier wagers typically come at higher prices so when the NFIP 




what it actually is (Kristian, 2017). States also receive generous disaster relief assistance when a 
disaster occurs whether they take any active steps to discourage risky development. The federal 
government usually pays for about three-fourths of the disaster assistance and over 90 percent after 
the most destructive disasters. This creates perverse incentives because states are being 
incentivized to develop the floodplain (Maciag, 2018). 
The program that is meant to help property owners subsidize housing costs when disasters 
occur needs help itself. The flood insurance program also faces over 20 billion dollars of debt and 
will likely rely on taxpayer dollars to bail them out. In the last 25 years, the program has been 
bailed out 16 times, covering more than 42 billion in loans and grants (Hunn, Handy, & Osborne, 
2018). Attempts to fix the NFIP have failed repeatedly by special interest groups and powerful 
lobbyists such as the National Association of Home Builders (NAHB) and as a result, the program 
that was meant to discourage new development in flood-prone areas continues to do the exact 
opposite (Hunn, Handy, & Osborne, 2018). Several laws have passed to strengthen the NFIP and 
ensure the solvency through mapping, reports, and studies, including the Biggert Waters Flood 
Reform Act of 2012, Consolidated Appropriations Act of 2014, and the Homeowner Flood 
Insurance Affordability Act 2014 (FEMA, 2019b). However, the National Flood Insurance Act is 
the not the only act that sets restrictions to flood disaster assistance.  
1.2.2.1 Robert T. Stafford Disaster Relief and Emergency Assistance Act 
The federal government lacks authority to interfere in land use or building construction at the local 
level. The federal government sought to change this practice because of the increasing annual costs 
for disaster recovery by creating the Robert T. Stafford Disaster Relief and Emergency Assistance 
Act (the Stafford Act) in 1988 (Ruppert, Fergus & Russe-Garcia, 2018). It is the law that governs 




capstone report. The Stafford Act creates a systematic way for the federal government to assist 
local and state government to alleviate the suffering and damage caused by disasters (The Stafford 
Act, 2018). The Stafford Act authorizes the president to declare a major disaster or emergency 
declarations in response to overwhelming catastrophes.  
The Stafford Act defines major disaster and emergency as two different entities. A major 
disaster is any natural catastrophe such as hurricanes, high water, or storms, which cause enough 
damage and magnitude to declare major disaster assistance. An emergency is any instance in which 
federal assistance is needed to supplement the local and state efforts to protect property, public 
health, and safety or to lessen the threat of the disaster. It is up to the president to declare which 
event is a major disaster or emergency (The Stafford Act, 2018).  After the 1993 Mississippi River 
flood, the Stafford Act was amended to authorize FEMA to fund long-term mitigation measures, 
such as floodplain buyout programs (Patterson, 2017). The Stafford Act authorized the Pre-
Disaster Mitigation Grant program, which provides funds for pre-disaster mitigation, such as 
flood-proofing, elevation, and acquisition (Salvesen, BenDor, Kamrath, & Ganser, 2018). The 
program was last amended in 2016.  
1.3 FEMA’s ACQUISITION PROGRAM AND ROLE OF THE FEDERAL GOVENMENT 
The previous section discussed the federal acts and policies that were influential to the creation 
and improvement of the acquisition program. The following section will describe the acquisition 
program and the role of the federal government. FEMA was established by President Carter in 
1978 as an independent agency to coordinate federal hazard mitigation efforts and to consolidate 
programs of five agencies that had disaster-related responsibilities into one agency. There are two 
broad types of mitigation: 1) structural and 2) nonstructural. Structural mitigation measures are 




mitigation measures no not involve any physical construction, but rather uses knowledge and 
practices through policies, public awareness and education in order to reduce disaster risks.  The 
acquisition program is considered as a non-structural mitigation solution because it does not 
involve physical construction (PreventionWeb, 2017). 
FEMA acquisition program is a mitigation activity that helps communities purchase flood-
prone properties, remove them, and turn the area into open space which cannot be later developed. 
It is up to the community how to effectively use this green space, but some typical examples 
include parks, wetlands, and buffer zones (FEMA, 2017). The goal of FEMA’s acquisition 
program is to prevent repeated flood losses and FEMA administers two kinds of acquisitions: 1) 
property acquisition and structure demolition and 2) property acquisition and structure relocation. 
The program can be the best solution for property owners who face repeated flood losses. Although 
the buyout program can reduce flood losses, it is not a mandatory program for properties in the 
floodplain as property owners have the choice to participate or not. The property owner also 
decides whether to have their property demolished or relocated. If the property owner decides to 
relocate, the structure must be feasible to move and must be relocated outside of a flood prone area 
(FEMA, 2017).  
Property owners who want to participate in the program and meet the Hazard Mitigation 
Assistance (HMA) requirements will contact their local government to sponsor a buyout project. 
An application is then submitted to the state and FEMA on behalf of the individual. The application 
is sent to the State Hard Mitigation Officer (SHMO) to review for eligibility and prioritization 
(FEMA, 2017). The program does not operate on a first come, first-served basis. For example, if 
application B can be prioritized over application A, it will be evaluated even though application A 




the application gets approved, FEMA awards funds to the state, which are then disbursed to 
communities. Communities do not purchase properties until these funds have been received and 
Figure 2 presents a diagram overview of the acquisition process. When the property is purchased, 
the community will remove the structure and deed restrict the land as open space (FEMA, 2017).  
 Since the application process is lengthy and there could be potential setbacks at each step 
(e.g., not getting paperwork in on time, missing important information, etc.), it can take years 
before property owners receive the money for their property. After a community is swamped by a 
flood, months can go by before a buyout offer is made (Moore, 2018). By then, families have 
sought after other resources of disaster assistance and started, and in some cases completed, the 
strenuous process of rebuilding. For property owners still interested in a buyout at that point, 
additional years can pass before they find out if their flooded property will be purchased.  And 
even after FEMA approves funding, more months can go by before property is purchased, and 
families are able to move (Moore, 2018).  
As a result of this slow process, some property owners decide not to participate, creating a 
checkerboard pattern within affected communities. This means that contiguous properties are not 
being acquired to facilitate converting the area into recreational green space. If a property owner 
decides to participate, but their neighbor does not, that limits what the open space can be used for 
and decreases the local tax base. This impact is further evidenced later in this capstone report 
through insights taken from interview conversations. Funding for the buyout program is 
determined by which properties and how many properties within a community are purchased. The 













1.4 BUYOUT PROGRAM FUNDING  
The federal government has funded the acquisition of thousands of flood damaged properties 
through FEMA’s Hazard Mitigation Assistance funds and the Department of Housing and Urban 
Development (HUD) Community Development Block Grant Program (CDBG). These programs 
have assisted local governments in moving people out of flood-prone areas and reducing future 
flood damage costs (ELI & UNC-IE, 2017a). One reason that there is a lack of responsiveness to 
the buyout program is the sources of funds, as they are often limited in size, timing, and scope. 
Federal sources of funding for acquisitions are often only available after a Presidential declared 
disaster and are not enough to purchase property from all eligible and willing sellers. This results 
in long waiting lists of willing participants (ELI & UNC-IE, 2017a). Buyout programs also require 
communities to provide 25 percent of the buyout project cost, while FEMA is responsible for the 
other 75 percent (ELI & UNC-IE, 2017a). Local governments oversee floodplain buyouts and take 
ownership of the vacant area with little to no guidance or funding for restoration activities thus, 
many sites remain as vacant and abandoned lots (ELI & UNC-IE, 2017a).  The following sections 
will describe each of the programs in detail and some of its benefits and limitations.  
1.4.1 Hazard Mitigation Assistance (HMA) Grants 
FEMA administers three HMA programs: 1) the Pre-Disaster Mitigation (PDM) Program, 2) 
Hazard Mitigation Grant Program (HMGP), and 3) Flood Mitigation Assistance Grant (FMA) 
Program. The ultimate aim of each of these programs is to help reduce the number of flood 
insurance claims paid by the NFIP. Each of these were authorized by independent legislative 






1.4.1.1 Hazard Mitigation Grant Program (HMGP) 
The Hazard Mitigation Grant Program (HMGP) helps state and local government to reduce 
damage costs and loss of life after disasters and enables the implementation of mitigation measures 
after a disaster declaration. Although it funds all types of hazard mitigation measures, most of the 
funds are related to flood hazards. This includes, but not limited to flood-proofing, elevation, 
reconstruction, retrofitting, and voluntary acquisitions projects (ELI & UNC-IE, 2017b). 
Voluntary acquisitions are not entitled to assistance under the Uniform Relocation Assistance and 
Real Property Acquisition Policies Act (URA). The primary source of floodplain buyout funding 
comes from the Hazard Mitigation Grant Program (Salvesen, et al., 2018).  
 The HMGP application is a lengthy process and several steps are needed before funds can 
be disbursed. First, the president must declare a major disaster. Once the disaster has been declared, 
property owners within the affected communities can begin to apply for HMGP assistance. During 
this time, local government and community leaders promote property buyout opportunities through 
public meetings and local media. Property owners may also approach local leaders to initiate the 
process, as individual property owners must actively support the buyout application (ELI & UNC-
IE, 2017b). The local government then develops the HMGP application property owners and 
submits it to the state. Applications are screened to make sure that the requested acquisition project 
aligns with the priorities described in the pre mitigation plan and decides to forward it to FEMA, 
which makes the final decision on the buyout application. Once FEMA approves the application, 
an HMGP grant is awarded to the state, which trickles back down to the local government to pay 






1.4.1.2 Pre-disaster Mitigation Grant Program (PDM) 
Like the HMGP, the PDM is administered through the state on behalf of property owners and can 
be used for acquisition projects. PDM grants assist states and communities with implementing 
cost-effective pre-disaster hazard mitigation projects. Funds can be used to raise risk awareness, 
property acquisition, and other mitigation activities before disasters strike (ELI & UNC-IE, 
2017b). Funding can also be used to develop a hazard mitigation plan. All PDM applicants 
classified to be in the Special Flood Hazard Area must be an active participant in the NFIP (IEMA, 
2019b). The PDM differs from the HMGP in that the latter is not dependent on a Presidential 
disaster declaration. The total amount of PDM funds is set before the disaster strikes by Congress 
through appropriations to the National Pre-Disaster Mitigation Fund and awarded on nationally 
competitive basis (ELI & UNC-IE, 2017b).  
The application process is similar to that of the HMGP in that local governments submit 
their sub application to their respective states, who then prioritize and forwards the applications to 
FEMA. Once approved by FEMA, funding decisions are made based on what would be most 
effective use of the grant. The availability of funds is posted on the Notice of Funds Opportunity 






Figure 3: Flow Chart of PDM Application Process (Source: FEMA, 2018b) 
1.4.1.3 Flood Mitigation Assistance Grant Program (FMA) 
The Flood Mitigation Assistance Grant Program (FMA) is a cost-share program where 
communities receive grants for developing flood mitigation plans and implementing flood 
mitigation project. The goals of the program are to reduce or eliminate long-term flood risk to 
NFIP insured structures, reduce the number of repetitive loss properties, encourage respond to the 
needs of the community participating in the NFIP, and encourage mitigation planning and 
collaborate with federal and state programs with similar goals (IEMA, 2019b). Like the HMGP 
and PGM, the federal government is responsible for funding 75 percent of the project, while the 
local government is responsible for 25 percent. Unlike the HGMP, FMA is focused solely on flood 
mitigation, not all hazards, and is not dependent on a Presidential disaster declaration. For 
properties to qualify for funding, the community must participate in the NFIP and have an 




The FMA program helps to reduce or eliminate flood damage risk to buildings insured 
under NFIP and funds two types of activities: 1) planning and 2) projects. Planning grants are used 
to assess flood risks and create mitigation plans while project grants are used to implement 
activities to reduce or prevent flood damage, such as acquisition projects. The funds are determined 
yearly by Congress through appropriations. Eligible properties are either located in special flood 
hazard areas or are substantially damaged, with priority given to repetitive loss properties (ELI & 
UNC-IE, 2017b). A repetitive loss property is any insured structure that has two or more flood 
insurance claims of $1,000 or more (IEMA, 2019b). 
1.4.2 Community Development Block Grant for Disaster Recovery (CDBG-DR) 
To support long-term recovery, Congress established the Community Development Block Grant 
for Disaster Recovery (CDBG-DR) program to serve as another federal funding source to 
supplement HMA grants. CDBG-DR funds are administered by the U.S. Department of Housing 
and Urban Development (HUD) and used to assist communities recover from Presidential declared 
disasters (ELI & UNC-IE, 2017b; U.S. Department of Housing and Development, 2019). Congress 
provides funds to this program through appropriations and then directs HUD to distribute these 
funds to areas with the greatest need. Once these funds are distributed, state and local governments 
begin the planning phase on how the money would be best allocated (HUDchannel, 2018). The 
CDBG-DR funds can be used for a board range of mitigation activities as long as they meet one 
of the following three objectives: 1) benefit low to moderate income (LMI) persons, 2) help prevent 
or eliminate vacant and abandoned areas, or 3) address urgent risks that pose an immediate harm 
to the community that cannot be covered by other financial resources. Acquisition projects advance 
the third program objective because they address an urgent risk to communities who have scarce 




Although CDBG-DR funds are a great supplement to HMA, CDBG-DR funds cannot 
duplicate federal funding (ELI & UNC-IE, 2017b). Duplication of benefits occurs when federal 
assistance cannot be provided for the same loss or damage repair. It is assistance from more than 
one source of funding that is used for the same mitigation activity. Property owners are responsible 
for reporting all assistance they have received as well as pending compensation (FEMA, 2019c). 
Funding assistance often results in loans, such as the Small Business Loan (SBA), which must be 
paid back with interest. Thus, if property owners can afford to wait for CDBG-DR funds it is best 
to do so (Institute for Building Technology and Safety, 2018). Despite the great relief CDBG-DR 
funds provide to property owners after disasters, the disparities in funding can reinforce inequality.    
1.4.3 Disparities in Funding Assistance 
There has been criticism over how CDBG-DR funds are used once distributed. In the case of the 
Post-Katrina recovery in Mississippi and Louisiana, LMI and affordable housing goals were 
“marginalized and subverted” by state and local government because of the lack of reinforcement 
by HUD (Gotham, 2014). State and local governments who fail to adequately provide fair housing 
do not face a penalty from Congress or HUD, meaning that they do not have to forfeit their CDBG 
funds. Without reinforcement, fair housing activities are often not accomplished. Another criticism 
of CBDG funds is that HUD uses the pre-disaster home values in calculating the amount of disaster 
assistance. This creates a negative impact on low-income persons because their homes tend to have 
lower property values than middle-high income persons due to housing discrimination and 
residential segregation (Gotham, 2014). 
The money given to property owners from floodplain buyouts are also based on pre-market 
value. Thus, if a property is worth more, the owner will receive more money in aid from FEMA. 




only receive compensation based on the pre-market value. Floodplain buyout programs exacerbate 
economic inequality because first, one must have enough income and resources for a down 
payment to be a homeowner and second, the type of job you have can earn you more aid. Figure 4 
shows the cumulative property damage from natural hazards and its effects on the racial gap in the 
U.S. from 1999-2013. The two graphs below the map shows the predicted wealth accumulation 
attributable to hazards for whites and blacks based on model simulations. The models used held 
other variables constant, which included, but were not limited to, educational attainment, 
homeownership, residential mobility, and socioeconomic status.  
Figure 4 correlates with racial inequality as well because minorities are often the ones who 
cannot afford to purchase high value-homes, are most likely to work hourly waged jobs, and 
typically do not have enough income to qualify for a significant tax refund from the IRS. This 







Figure 4: Cumulative Property Damage from Natural Hazards and its Effects on Racial Wealth Gaps in the U.S., 1999-2013 (Source: 




1.5 RESEARCH QUESTIONS AND PURPOSE 
At first glance, the floodplain buyout process seems like a logical response to the problem 
of floodplain development and repetitive flood losses that would be attractive to homeowners in 
flood prone area. However, there are some major flaws and drawbacks that limit the appeal and 
effectiveness of the program. First, each buyout is a slow process from start to finish and can take 
years from the time that the floodplain buyout application is approved to the time when the 
property being acquired is demolished. This leaves many families at a crossroads wondering about 
if and when they will be able to move. In many instances, families end up paying for the place 
they are temporarily staying during the application process and their current residence that is the 
subject of the buyout process (Floodplain Manager French Wetmore, personal communication, 
Dec 2018). Because low income families do not have the resources to fall back on to cover these 
and other expenses during the long buyout process, then length of process can be particularly 
burdensome. Second, properties located within the floodplain are prioritized over properties that 
are not in the floodplain. FEMA relies on flood maps to determine which property is in the 
floodplain, which is constantly updated because floodplains change. Although property in the 
floodplain has a higher chance of getting flooded, properties just outside of the floodplain can also 
face major flooding damages. Finally, there is little to no follow up process after the property has 
been acquired. Once the government buys out the property and completes the transaction with the 
property owner, there is no process to follow up with program participants afterwards and as a 
result, it is difficult to know if families are better off participating in the buyout program or staying 
put and retrofitting their property to meet flood mitigation standards.  
The central research question of this capstone is how are floodplain buyout participants 




investigated in order to address this central question are as follows: 1) Did participants have the 
resources to relocate on their own during the buyout process? 2) Did participants move outside of 
high flood-risk areas after the buyout?, and 3) Did participants feel a sense of displacement after 
the buyout? The purpose of this capstone is to answer these important questions and to challenge 
the thinking that floodplain buyout programs are an easy and adequate solution to repetitive loss 
flooding. Another aim is to change existing policy in a way that will help improve the floodplain 
buyout program. Before diving into the methodology of how this research was conducted, I will 





2. LITERATURE REVIEW 
The efficacy of floodplain acquisitions have been a topic of discussion for quite some time.  
Floodplain property buyout programs have been seen by many as an ideal solution to address 
flooding issues, but these programs have major flaws that have not been studied in depth. As the 
frequency and impact of flood events continue to increase, the nature of buyout programs must 
also evolve. I argue that if floodplain property acquisition programs are to meet these challenges 
and more effectively meet their stated aims, several limitations must be overcome. Scholars have 
contributed their professional studies on floodplain buyouts as well as their economic, 
environment, and social effects on the surrounding area and local community. The following 
discussion reviews several of the most relevant studies published on this topic.   
In “Residential Perspectives: The Value of Floodplain- Buyout Open Space” (2015), Elyse 
Zavar analyze the relationship between floodplain buyout and residents’ perceptions of the 
buyouts. Zavar uses a mixed method case study to identify how floodplain property buyouts 
impacts the urban environment at the local level. Zavar explores how the residents of Lexington, 
Kentucky perceive the buyout landscape. The main finding of the study is that out of the surveyed, 
many people saw the buyouts as an indirect way to prevent decreasing property values. Without 
the buyout, the poor condition of repeated flooded homes would have brought down property 
values. This finding adds a new dimension to the buyout program because if flooded properties 
were not bought out, property values would have decreased because of the deteriorating property 
left in the neighborhood. This finding can act as an incentive for more communities to participate. 
Although this article proves that there are benefits to the buyout program, the focus of this article 
is just on the land use after the buyout (how it was used, are residents satisfied with the change, 




floodplain buyouts have on the individuals who moved out of the community. Zavar focused on 
how the open space affected the community that chose to stay in the five bought out neighborhoods 
not the participants of the program. The article does not address how the families who were bought 
out felt and the effect that the floodplain buyout had on them.  
“Buy-In for Buyouts: The Case for Managed Retreat from Flood Zones” (2016) by Robert 
Freudenberg, Ellis Calvin, Laura Tolkoff, and Dare Brawley discusses the different components 
of floodplain buyouts. It serves as the foundational knowledge for advocating more funding for 
the buyout program by stating the people at risk, the need for the program, and its economic and 
health impacts. The article explores five case studies in the New York metropolitan area to show 
the potential value of the floodplain buyouts. The article factors in flood risk, quantitative analyses, 
and the fiscal impact of buyouts. The authors offer six policy recommendations to improve 
participation and the effectiveness of buyout programs: (1) Rethink the purpose and timeline of 
buyout programs, (2) Improve the administration of funding for buyout programs, (3) Consider 
alternative funding models for buyout programs, (4) Improve planning processes to anticipate and 
integrate buyout programs, (5) Make participation in buyouts easier and more attractive for 
municipalities, and (6) Streamline buyouts to facilitate participation. These lessons learned from 
the buyout programs in New York metropolitan area provide insight and guidance for other areas. 
The article presents the benefits and challenges of floodplain property buyouts, but the weakness 
of this article is that it stays neutral and does not argue for it or against it, as it uses terms such as 
“can be viable or effective.”  
Sherri Brokopp Binder and Alex Greer in “The Devil is in the Details: Linking Home 
Buyout Policy, Practice, and Experience After Hurricane Sandy” (2016) study the impacts of 




floodplain buyout conversation and importantly, Binder and Greer do not shy away from pointing 
out flaws within the program, as suggested in the title. They bring up an interesting view that 
buyouts may not be totally voluntary because limited options and forced policy options to stay, 
such as meeting new elevation requirements. The design decisions made at program conception 
significantly impacted participants’ experience of the buyout. This included their understanding of 
program goals and their progression through the buyout and relocation process. Binder and Greer 
recommendations for future buyouts include increased inclusion of affected communities 
throughout the buyout process and pre-event planning for disaster recovery. This article 
recommends studying the impact of implementing agencies, such as federal, state, and local, and 
their role in the buyout process. Implementing agencies can influence participant’s decisions, 
which can leave many financially disadvantaged homeowners no choice but to participate in a 
buyout program and relocate.  
“The Evolution of the Federal Role in Supporting Community Recovery After U.S. 
Disasters” (2014) by Robert B. Olshansky and Laurie A. Johnson analyzes the role of involvement 
the federal government has played in disaster recovery. Olshansky and Johnson emphasize the 
need for recovery resources, direct communication, and collaboration between public agencies. 
“This study examines the history of federal policies for supporting community recovery and their 
roles after disasters, such as FEMA and the Department of Housing and Urban Development 
(HUD). Olshansky and Johnson suggest that the federal government needs to address the 
following: provide resources for community recovery planning, facilitate increased flows of 
information after disasters, streamline FEMA assistance to public agencies, explicitly work to 
reduce the barriers between different agencies, and incorporate equity into recovery policies. 




the government has been involved with disaster recovery. More broadly, the article shows that 
floodplain buyouts derive from political involvement. This is important because floodplain 
buyouts are dependent on government funding, which influences the number of participants, land 
use, and effects of the program.  
“Were the Post-Sandy Staten Island Buyouts Successful in Reducing National 
Vulnerability?” (2017) by Devon McGhee provides a unique perspective by examining the 
floodplain buyout program’s effectiveness to reduce vulnerability. McGhee argues that floodplain 
buyouts cannot be looked at as the ideal solution if there is no way to measure the effectiveness. 
The limitations of this article are the certainty of the new participants address (are they living there 
or just having their mail sent to a trusted friend or family member), lack of consideration of whether 
the property is exposed to costal flood hazards, and lack of consideration of the surrounding 
community who decided not to participate. McGhee mostly focused on the social vulnerability, 
such as race, education, single parents, etc. The social vulnerability is a key aspect to study for this 
topic but the risk of flooding of the property the family has moved to is what this capstone aims to 
add to the conversation.  
“Are Floodplain Buyouts a Smart Investment for Local Governments?” (2018) by David 
Salvesen, Todd BenDor, Christian Kamrath, and Brooke Ganser explores the fiscal gains and 
losses to local governments that implement a buyout. This study successfully assessed the net 
fiscal impacts of floodplain buyouts on municipalities in North Carolina, established a user-
friendly process for estimating true range of financial outcomes for different communities, and 
created a tool for estimating the past and future financial impacts of buyouts. The authors 
interviewed key informants from eight sites that implemented a buyout in North Carolina after 




Matthew. The findings of this study were that the fiscal impact of buyouts depend on three factors: 
1) the spatial distribution of the properties, 2) where participants relocated to, and 3) how the open 
space was managed and maintained. If the spatial distribution created a checkerboard pattern 
(meaning not continuous) then the community was left with vacant lots. If participants moved out 
of the municipality, then the community faces a loss in tax revenue. If smaller communities cannot 
afford to manage and maintain the new open space, then it can become abandoned. Even though 
the article successfully meets the goals set out at the beginning, its limitation is that it just focuses 
on the fiscal impacts on local governments. It would be interesting to investigate the financial 
impacts on participants, or the impacts in general, they face because of a buyout.  
In the article, “The Value of Open Space: A Geographic Case Study of Floodplain Buyout 
in Lexington, KY” (2014), Elyse Zavar critically analyzes how floodplain buyouts impacts the 
urban environment in Lexington, Kentucky. Zavar uses both quantitative and qualitative data to 
examine how buyouts are perceived and valued. The major findings of the study were that local 
residents adopted uses and produced their own land use norm for each site in the five 
neighborhoods with the Wolf Rum watershed in Lexington, Kentucky. Despite the increasing use 
of floodplain buyout over the years, scholarly research on floodplain buyouts have been relatively 
scarce. Zavar shines light on the importance of floodplain buyouts and adds a new dimension to 
the discipline’s understanding of the long-term impacts of disasters.  
“Land use Change on U.S. Floodplain Buyout Sites 1990-2000” (2016) by Elyse Zavar and 
Ronal R. Hagelman III analyzes how the land from floodplain buyouts are being used by local 
governments through a mixed methods approach. Zavar and Hagelman III found that most 
communities did not develop the bought land into a productive space as encouraged by FEMA but 




land in a creative way. However, Zavar and Hagelman III point out that the opportunity to leverage 
these properties for greater public values is not being addressed because of lack of funding. By 
surveying floodplain managers, this article adds a different perspective to the floodplain buyout 
topic. Since the focus is on land use from the lens of floodplain managers, the article steered away 
from discussing the impacts on residents. However, it would have been interesting to see what the 
residents thought about how the land was being used. The article leaves the reader to question how 
the differences in land uses effects the aesthetics and economy of a community.   
“Attitudes towards relocation following Hurricane Sandy: should we stay, or should we 
go?” (2017) by Anamaria Bukvic and Graham Owen explores resident’s willingness to move or 
rebuild after Hurricane Sandy 2012. Bukvic and Owen surveyed 46 households that were in 
affected communities. The results show that although residents prefer structural solutions such as 
rebuilding, they are open to relocating for personal health and safety reasons. Like the Zavar 
article, Residential Perspectives: The Value of Floodplain- Buyout Open Space, it brings the 
residents perspectives into the conversation. However, Bukvic and Owen does not discuss the 
effects of these decisions made by residents who decide to stay or leave.  
   “Homeowner Acceptance of Voluntary Property Acquisition Offers (2018) by Celine S. 
Robinson, Rachel A. Davidson, Joseph E. Trainor, Jamie L. Kruse, and Linda K. Nozick examines 
why homeowners decide to participant in the buyout program. The authors used a logistic 
regression analysis of phone surveys to identify common themes. The common themes were that 
increased probability of buyout offer acceptance is associated with location in the floodplain, 
shorter expected future tenure in the home, having experienced past disasters and being “white.” 




not to participate. Although this article touched on race by looking at whites and non-whites, it did 
not go in depth of how race and socioeconomic backgrounds affect floodplain buyout participation. 
 “An analysis of floodplain buyout memorials: four examples from central U.S. flood of 
1993-1998” by Elyse Zavar examines the commemoration of disasters in areas that have had 
experienced a floodplain buyout. Zavar used a qualitative method to visit 66 communities to see 
if there were any evidence of a memorial. Of the areas studied, only four included a memorial or 
marker. Zavar points out that these four memorials focused more on the people who help made the 
buyout process a success and less of the people who been bought out. Zavar does a good job 
analyzing how floodplain buyouts can leave a sense of loss within the community. The aim of this 
article was not to show how commemoration of disasters adds to our understanding of how the 
floodplain buyouts affect participants and the community.  
 “Social justice implications of U.S. managed retreat buyout programs” (2017) by A.R. 
Siders analyzes the social implications buyout programs have on eight U.S. communities. Siders 
argues that the buyout program lacks transparency and increases public mistrust in the process. 
Siders points out that the emphasis on relocation needs to be followed up with assistance for people 
to move somewhere safer. This point gets overshadowed in the article, as the focus is how the 
political and economic motivations promote disproportionate number of floodplain buyout 
participants in low-income communities. The strength of this article is that it starts to investigate 
the effects of the floodplain buyout process. However, a weakness is that it fails to investigate 
where participants are moving to afterwards and the social effects that arise from the relocation.  
“A Historical Assessment of Home Buyout Policy: Are We Learning or Just Failing” 
(2017) by Alex Greer and Sherri Brokopp Binder analyzes floodplain buyouts through the lens of 




Binder look at nine buyout programs from 1978 to 2005 to analyze government involvement, 
financial incentives, and property transfer. They find that policy learning related to buyouts has 
been limited and offer three recommendations to improve the buyout program. First, they 
recommend that a development of a set of best practices can be easily accessible by states and 
local agencies. Second, they recommend that buyout programs be held to higher standards of 
transparency. Like Siders’ argument, Greer and Binder agree that there needs to be more 
transparency with the program. And finally, they recommend that research funding be made 
available for large-scale, crosscutting studies of buyouts, since there is little research on buyouts 
and their impacts on communities. This article brings history into the conversation on floodplain 
buyouts and how it has been done in the past and presents the common themes about floodplain 
buyouts in different areas.  
In the article, “Citizenship rights and voluntary decision making in post-disaster U.S. 
floodplain buyout mitigation programs” (2012), De Vries, D.H analyses whether buyout programs 
are truly voluntary. De Vries and Fraser examine the influence of social relationships between 
program participants and buyout mitigation planners in decision making positions. A mixed 
method study was conducted in four cities across the U.S. to determine the involuntariness of 
buyout programs. This study raises the question to what extent can flood mitigation programs can 
commit to making their programs voluntary with fair treatment and public participation and 
adhering to the participant’s right to choose. It begins the discussion of the relationship, but more 
research needs to be done on engaging property owners during the times of temporal vulnerability.  
  The nature of the preceding literature provides a diverse perspective on floodplain buyouts 
in multiple areas around throughout the U.S. Most of these works did not focus on how the 




this capstone will try to solve. The question of does the floodplain buyout leave participants better 
off or worse afterwards has not been answered. The field of urban planning has not been frequently 
present in the floodplain property buyout discussion, as most of the researchers have been 
emergency managers and geographers. The preceding review suggests that urban planners can play 
a huge role in mitigating the negative effects of floodplain buyouts. The strength of these works is 
that they all focus on the aftermath and effects of floodplain buyouts. However, this capstone helps 
to fill gaps in the literature by providing a perspective on how floodplain buyout participants are 






This section discusses the overall methodology and how the data for this capstone was created and 
utilized to explore and document how participants are affected by floodplain buyouts. This 
capstone used a triangulation approach to answer the research questions outlined in the 
introductory section. The quantitative analysis component of this capstone consists of mapping 
and spatial statistics applied to a statewide floodplain buyout geodatabase of over 3,000 properties 
in Illinois. This dataset is the backbone of this capstone and was used to first determine where 
buyouts are occurring and to determine which aspect of the buyout process to focus on (e.g., 
acquisition costs, closing date, structure, etc.). The results derived from the quantitative analysis 
were used to select study areas to focus on for the qualitative analysis component of the capstone. 
The qualitative analysis consisted of a series of phone conversations (each approximately 60 
minutes in duration) with key informants in seven Illinois communities: 1) Chicago, 2) Des 
Plaines, 3) East St. Louis, 4) Grafton, 5) Village of Mascherny Park, 6) Peoria County, and 7) 
Village of Valmeyer. 
Key informants were interviewed for this capstone because they have direct involvement 
in the floodplain buyout program. The qualitative interviews investigate the patterns that emerged 
from the mapping and spatial statistics work with the aim of explaining what the spatial statistics 
mean and revealing what happens before, during, and after a buyout in greater detail. These 
insights are essential to this capstone and cannot be gained by relying solely on quantitative data 
analysis and interpretation. These interviews begin to construct a narrative around the impacts of 
floodplain buyout programs on participants. The following sections of this capstone report describe 
in detail how the floodplain buyout property dataset was created as well as how both the 




3.1 STATEWIDE BUYOUT PROPERTIES  
Conducting an in-depth study on buyout properties is challenging because there is not a complete 
digitized dataset available, to date. This is one of the reasons why FEMA funded a project in 
collaboration with the Illinois State Water Survey (ISWS) to develop a statewide geodatabase of 
the floodplain buyout properties in Illinois. I was fortunate to be hired as an intern to join the ISWS 
team to work on the short-term project. Since I worked with the ISWS team to help construct the 
geodatabase, ISWS will be mentioned throughout the following subsections to describe how the 
geodatabase was conducted.  
3.1.1 Data Sources 
The ISWS compiled the database from structure buyout data provided by the Illinois Emergency 
Management Agency (IEMA), Illinois Department of Natural Resources/Office of Water 
Resources (IDNR/OWR), Illinois Department of Commerce and Economic Opportunity (DCEO), 
and the Metropolitan Water Reclamation District of Greater Chicago (MWRD). These were the 
only sources used for the geodatabase and these organizations have all taken a proactive approach 
in reducing the exposure to flood hazards by working with communities in Illinois to perform 
several different mitigation activities. The mission and goals of each of these organizations will be 
explained below.  
IEMA’s mission is to “prepare, protect, and assist Illinois residents through planning, 
prevention, training, mitigation, response, and recovery to all hazards, natural or manmade” 
(IEMA, 2019a). Their goal is to be better prepare the state of Illinois for disasters. IEMA role in 
floodplain management is to coordinate mitigation, preparedness, recovery programs and 
activities, maintain timely communication with local officials, and assist local governments with 




IDNR/OWR is “the state’s lead agency for water resources planning, navigation, and floodplain 
management, NFIP, water supply, drought, and interstate organizations on water resources” 
(IDNR, 2018).  The office’s primary focus is reducing urban flood damage by assisting local 
government with projects that reduce flood damage, such as acquisition programs. OWR is broken 
up into two divisions: capital programs and resource management. The Division of Capital 
Programs administers the Urban Flooding Mitigation Program, water supply planning, and 
operation and maintenance of state facilities. The Division of Regulatory Programs administers 
construction in the floodway, dams, and public bodies of water. This division also coordinates the 
NFIP and regulates floodplains (IDNR, 2018). DCEO’s mission is to support and maintain a 
climate that enables a strong economy for residents by delivering impactful and efficient programs 
and services through their offices (DCEO, 2019a). The Illinois Office of Community Development 
supports Illinois low to moderate income communities through economic, community, and 
infrastructure development and improvements. The office also administers the CDBG and federal 
aid for disaster recovery and housing rehabilitation (DCEO, 2019b). MWRD’s mission is to protect 
the health and safety of the public, protect the quality of the water supply source, improve the 
quality of water, protect homes and businesses from flood damage, and manage water as a vital 
resource (MWRD, 2019). 
The information from IEMA covered projects implemented using FEMA, HMA and 
HMGP funds. IDNR/OWR works with IEMA and provides state funds for mitigation buyouts that 
are used as the local match for FEMA grants. In many cases the IDNR/OWR match is counted as 
a statewide contribution through independently conducted buyouts, while DCEO and MWRDGC 





3.1.2 IDNR Files 
The IDNR data came to the ISWS as boxes of paper documents. Each document was scanned into 
digital format by ISWS, and the original documents were returned to IDNR/OWR in Springfield, 
Illinois. Each scanned document was reviewed for content and was renamed to be identifiable with 
the contents of that file. For example, if the document was a list of properties it was renamed as 
“Property List” to make it easy to reference and extract the data for entry into the Statewide Buyout 
Inventory spreadsheet. Each IDNR Buyout Properties Documents folder contained files for either 
a single community or was countywide. This made the content of each folder and the actual 
information presented variable in size. 
There were 40 folders with a total of 655 of multiple different file types. The files that were 
files named “summary” or “property lists” were examined for content first because these 
documents were the most filled in with data. The addresses, parcel numbers, and acquisition costs 
could usually be obtained from these files alone. Files that were named “residential appraisal” or 
“application form” was examined next for the structure-specific information, such as occupancy, 
foundation, etc. All the remaining files in each of the folders were then reviewed and read to extract 
pertinent information for the project. 
3.1.3 DCEO Files 
DCEO provided spreadsheets with detail data on structure buyouts and this data was added to the 
Statewide Buyout Inventory spreadsheet. The same protocol established for the IDNR data was 
used to identify data in the 11 folders. A complete set of basic data was researched as part of the 
loss avoidance study for Keithsburg and Ottawa, thus data for these two communities are more 
complete than for the other communities. The DCEO project folders were well organized. Each 




floodplain buyouts” folder. With the community/county folder, there was a folder with “individual 
property” files. These files gave detailed information about each property. Both the “Close out” 
and “Property Files” folder contained a complete scan file copy with all the documents from the 
folder in one file, thus expediting the data entry. 
3.1.4 MWRDGC Files 
MWRDGC provided a spreadsheet of 154 buyouts in various stages of planning and acquisition 
for the Cook County communities of Riverside, Lyons, Des Plaines, Northlake, Franklin Park, 
Leyden, and Glenview. These properties were imported into a geodatabase using the latitude and 
longitude included in the spreadsheet. The 17 properties in Glenview were already part of the 
Statewide Buyout Inventory spreadsheet, therefore these were not added to the geodatabase. Of 
the 137 properties imported, only 35 were populated with the acquisition year and labeled as 
acquired in the MWRDG spreadsheet. Because buying out properties is a long process, it was 
determined that all 137 properties should be included in anticipation of these progressing 
eventually to demolition and being useful in future loss avoidance studies. 
3.2 Data Management 
To keep track of the project’s progress, a spreadsheet was created which listed each of the folders, 
the number of files in each folder, the cumulative files, and the completed percentage. Every two 
weeks a Buyout Progress Check-in meeting was held to discuss progress and address questions 
and concerns. Midway through the data-entry process, two quality reviews were performed to 
ensure that the correct types of data were being extracted from the files, the correct format of that 
data was being entered into the Statewide Buyout Inventory spreadsheet, as well as to address any 
errors and missing information. Once all available data had been entered, the Statewide Buyout 




be filled, such as ZIP code and state, were completed. There was insufficient time to research and 
address all missing data issues. Once the spreadsheet was reviewed, the buyout entries were 
geocoded for spatial reference. 
3.2.1 Location of Properties  
The Statewide Buyout Inventory spreadsheet contains the addresses for most properties that have 
participated in buyout programs, as well as other owner and claim information. The exact location 
of each property was desired in order to represent the data visually and to facilitate future 
geographic analysis of the data. To create a GIS point feature for every address, the geocoding 
results from an Address Locator created with U.S. Census Bureau TIGER/Line (Topologically 
Integrated Geographic Encoding and Referencing) street centerline data were compared to the 
geocoding results from a Python script that referenced the Google Geocoding API. Both methods 
interpret a line of text with an address and create a GIS point feature, either on top of the structure 
or near the structure. 
After comparing the results, the Google geocoding method was selected, due to the 
flexibility in Google’s geocoding to accept addresses in multiple forms. For instance, Google will 
interpret partial combinations of names and abbreviations (i.e. West or W, Lane or LN, Hill St or 
West Hill Street, and so on). For this reason, Google was more successful than using an address 
locator that referenced TIGER/Line data, requiring an exact address structure and match. Also, the 
Google geocoder attempted to place the points on top of the intended structure when possible, as 
opposed to the TIGER/Line address locator, which only placed points along the street centerline. 
The Statewide Buyout Inventory spreadsheet was converted to CSV format and read by 
the Google Geocoding Python script, which produced a geodatabase containing a point feature 




assigned these attributes to the points in the geodatabase. While the script derived 
latitude/longitude data in order to place the points, these values were not saved to the output feature 
class. Any latitude/longitude data included in the resulting points came from the original files. 
Lastly, further edits were made after the geodatabase had been created by the Google Geocoding 
Python script. 
3.3 DATA LIMITATIONS 
There were several communities that were listed on the spreadsheet but that did not have 
information listed in the IDNR or DCEO files. Thus, for several properties only minimal 
information—the address, parcel number, acquisition, and appraisal cost—were available. There 
were also ten communities with information on buyouts in the IDNR files that were not in listed 
on the spreadsheet. 
3.3.1 Data Quality 
Many of the files received had insufficient basic data for this project. Some of the files, such as 
the “individual property data” form, were filled out for some properties and blank for other 
properties. This variation between the quantity and quality of the documents also made it difficult 
to determine if the buyout information was unavailable or just not properly documented. For 
example, some of the community folders had one file and others had as many as 52 files. These 
files ranged from property photographs to warranty deeds to summary sheets. Although some files 
were organized, there were still important data that were not included, such as first floor elevation, 
occupancy class, building replacement value square footage (BRV SF), content costs, and 
important dates (appraisal, acquisition, demolition, etc.). The geodatabase has entries for all 
identified and validated structure buyouts; however, because basic data was missing from the 




3.3.2 Data Discrepancy 
The data coming from different sources required resolution of conflicting or unclear information. 
While filling in the data, a running document of general comments and questions about the data 
was kept on file. These questions include, but are not limited to, mismatched addresses, 
inconsistent values (e.g., demolition, acquisition, total project cost, etc.), and unclear column 
headers and abbreviations. In some cases, the data were represented differently for individual 
communities. For example, the number of stories of a property was represented as a numeric value 
for most of the communities, but for Peoria Heights, the City of Peoria, and the City of Clinton the 
number of stories was listed as text (e.g., low, high, etc.). Such varying data formats were discussed 
at the Buyout Progress Check-in meetings to ensure consistency within the working spreadsheet 
entries. If the data were not clearly stated on the basic document, they were entered in the 
spreadsheet based on best judgment. Notes are in the comments column of the geodatabase and on 
the documents themselves to make it easy to locate any questionable data. 
3.3.3 Data Location Limitations 
Multiple difficulties were encountered while geocoding the data. Table 1 below shows the 
breakdown of the property addresses to geocode. Of the 3,482 initial property addresses to process, 
there were 669 properties in the spreadsheet with no street address, and over 200 more included 
only block/lot or rural route mailbox designations, without a specific street address. While data 
capture was as complete as possible, the Google Geocoder returned zero results and no point was 
created for six addresses. This could have been due the lack of an address being listed, it being 
new construction, or the lack of a specific address (i.e., NE corner of lot, etc.) in the source 
information. Thus, these six points were added manually. In instances where only a community 




Google Geocoder would place the point within the community or county, but this was not always 
the case. Effort was made to ensure that each point fell within the correct county, at a minimum. 
Another obstacle to geocoding is the fact that many of these properties, and their associated street 
addresses, no longer exist. While not a problem for all removed structures, it was more evident in 
the vicinity of older and more extensive buyout projects, such as Valmeyer, Illinois, and Birds, 
Illinois.  
Data Location Limitations Totals 
Initial property addresses to process 3482 
Properties with no address 669 
Properties with just the block/lot or rural route mailbox designations >200 
Google geocoder returned zero results and thus were manually added 6 
 
Table 1: Data Location Limitations  
3.4 MAPPING 
The goal of the FEMA funded project was to create the geodatabase of the buyout properties in 
the state of Illinois and the end of the project concluded my appointment with the ISWS. However, 
after creating the geodatabase, I still had lingering questions about the floodplain buyout program. 
This led me to take the dataset that was created and use it to further investigate the effects this 
program has had on participants and the surrounding community that is presented in this capstone. 
Mapping the buyout locations was the first step in this investigation. 
3.4.1 Floodplain Buyout Locations 
After the geodatabase was created, the locations were displayed as points in ArcMap. These points 
were then overlaid with the World Street Map from ArcGIS Online, with the extent zoomed into 
the boundaries of the state of Illinois. The point locations were set to a size 10 and red color with 




captured the spatial pattern of buyouts throughout the state and showed that buyouts were mostly 
near major rivers and streams, such as the Mississippi River. Additional maps were created to 
further analyze the buyout properties.  
3.4.2 Floodplain Buyouts by Date 
After mapping where all floodplain buyouts have occurred throughout Illinois, the buyout 
locations were then mapped by the acquisition date, also referred to as the closing or settlement 
date. The acquisition date is the date that the property was acquired and the title has been 
exchanged. It is the date when the trade is finalized, and the buyer must make a payment on the 
property (Kagan, 2018).  Out of the 3,000 properties, about 2,000 of had the closing date 
information. This was a large enough sample of properties to extract this information and use it 
for mapping. Some of the properties had the full acquisition date, but all of them had at least the 
year and for the sake of consistency, only the year was used to categorize the buyout properties for 
this capstone. The dataset contained one buyout from 1900, however this records was clearly an 
outlier because the next earliest year recorded was 1990. Because the available data spanned 
roughly three consecutive decades, the floodplain buyout locations were mapped from 1990-1999, 
2000-2009, and 2010-2018 as seen in Figure 5.  
The same point size and imagery basemap used from the overall floodplain buyout 
locations map was also used in the floodplain buyouts by decade map. Buyouts completed during 
each decade were then shaded a different color with 1990-1999 as purple, 2000-2009 as green, and 
2010-2018 as red. The map document was split into four separate data frames side-by-side to show 
each decade and the last data frame showed the combination of all the years together, from 1990-
2018. Mapping the buyout locations by decade was an effective way to analyze how the number 




details to explain the patterns. The next section will describe how the statistical analysis was 
conducted.  
3.5 STATISTICAL ANALYSIS 
Once the mapping phase was complete, a statistical analysis was conducted to explore the 
relationship between the location of the property buyout and property acquisition values. The 
Global Moran’s I statistic was used to determine if the observed spatial distribution of floodplain 
buyout properties was random, clustered or dispersed. Next, a hot spot analysis (Getis-Ord Gi*) 
was performed to show the high and low acquisition costs were located. This section will discuss 
how each tool in ArcGIS was used to analyze the spatial and financial patterns of purchased 
floodplain properties.  
3.5.1 Spatial Autocorrelation (Global Moran’s I) 
In order to identify if there was a relationship between the acquisition costs and the location of the 
buyout properties, a Global Moran’s I analysis was executed in ArcGIS. The Global Moran’s I 
statistic measures the spatial autocorrelation based on feature locations and attribute values and 
tests if an observed spatial pattern could have occurred by chance (ESRI, 2019). The observed 
value of the statistic is compared to the expected value under conditions of normality and no spatial 
autocorrelation to determine whether the observed phenomenon is statistically significant or not. 
The middle 90 percent of the graph represents a random correlation, the left side of 95 percent is 
negative correlation or dispersion, and the right-side of 95 percent is a positive correlation or 
clustering, as seen in Figure 5. If there is dispersion, that means that there are dissimilar values 
next to each other, making the Moran’s I statistic closer to -1. Clustering means that there are 
similar values occur next to each other, making the value of the Moran’s I statistic closer to +1. 




2018) detectable in the dataset analyzed. The acquisition costs of each buyout were used to 
determine if there was a statistically significant relationship between that and the location of the 
buyout properties.  
 Table 2 shows the dataset information and how the parameter values for the Global 
Moran’s I tool in ArcGIS were set. The input feature class was the buyout locations that had 
acquisition values and the input filed was the acquisition costs. Inverse distance was selected for 
the conceptualization field because nearby features have a larger influence for a target feature on 
the computations than far away features (ESRI, 2019). Euclidean distance was selected as the 
distance method because it represents the straight-line distance between two points (ESRI, 2019). 
The row standardization was selected for the standardization because the study is using polygon 
features to determine the relationship between location and acquisition costs and there could be 
potential bias due to sampling design. Row standardization mitigates bias when the number of 
neighbors each feature has is a function of the aggregation scheme or sampling process, instead of 
reflecting the actual spatial distribution of the variables being analyzed (ESRI, 2019). The distance 
threshold was the area of Illinois in meters and none was selected for the weights matrix file 
because there was not a file that spatially defined the relationships among features using weights 
(ESRI, 2019). After running the Global Moran’s I, the results indicated clustering, which will be 
discussed more in the following section of this capstone report. Since the data showed that there 
was a statistically significant relationship between the acquisition costs and the buyout locations, 
acquisition costs were used to conduct a hotpot analysis to explore the pattern of this relationship 
in greater detail.  




Hotspot analysis was performed using the Cluster and Outlier Analysis tool in ArcMap to identify 
where clusters of high and low acquisition costs were located. The Cluster and Outlier Analysis 
tool considers each feature in the dataset and the output includes a z-score and a p-value used to 
determine statistically significant values. The hotspots or areas of clustered values are denoted by 
high z-score values (ESRI, 2019b). The layer showing the location of statistically significant 
hotspots, or clusters of observations with similar values, was first created using the Illinois 
Statistical Areas (metropolitan regions) as the geographical boundary derived from ArcGIS 
Online. A Core Based Statistical Area (CBSA) consists of a U.S. county or counties or equivalent 
entities associated with at least one core (urbanized areas or urban cluster). These areas have a 
population of at least 10,000 along with any adjacent counties having a high degree of social and 
economic integration (US Census Bureau, 2016). These geographic boundaries are used by federal 
agencies for policy purposes to create national consistency for collecting, tabulating, and 
publishing statistics for geographic regions (Federal Register, 2000). 
The field type for the acquisition cost in ArcMap was string, which is a data type used in 
programming software to represent text instead of numerical data (TechTerms, 2019).  In order to 
perform the hotspot analysis, the field type needed to be double, which represents numerical data. 
A new field was created to populate the acquisition cost field into the new double field type to be 
used for the analysis. A select by attribute was done to get only the core based statistical areas in 
Illinois. A hotspots layer was then created for Peoria, Springfield, Chicago/Naperville, East St. 
Louis, and Burlington/Davenport. The identification of hotspots is affected by the boundary of the 
study area and are more accurately defined when smaller regional definition are used. Thus, the 




After further consideration of the policy implications, it made sense to also conduct the 
hotspot analysis using watershed boundaries. After downloading the watershed boundary file from 
the Illinois Geospatial Data Gateway, the watershed boundaries were clipped to the Illinois State 
boundary file to obtain only the watersheds within the state of Illinois. The same process was 
performed using the designated water boundaries to define the area.  
3.6 INTERVIEWS  
After the statistical analysis showed that there were disparities and spatial clustering in acquisition 
costs and the location of floodplain buyout properties, I turned my attention to further investigating 
what the contributing factors might be. In order to accurately to determine how participants are 
affected by the buyout program, interviews needed to be conducted with key informants in specific 
communities. This section of the report discusses how the interviews for this capstone were 
approved, how the study sites were chosen, and how they were conducted.  
3.6.1 Institutional Review Board (IRB) Review and Approval 
An Institutional Review Board (IRB) was needed for this capstone because it involved 
interviewing key informants of floodplain buyouts. Since this capstone is only interested in 
interviewing participants and does not involve the potential for financial loss or bodily harm, the 
study was labeled as minimal risk by the IRB and received an expedited review instead of a full 
board review. A flow chart of the process is shown below in Figure 5. The application package 
included submitting the Protocol, Research Team, and a consent form, along with a letter 
explaining the study to participants and a draft of the interview questions. At the time of the 
application, only East St. Louis, Valmeyer, and Peoria were the selected performance sites because 
focusing on three would allow for a more detailed analysis on those areas. These sites were 




count. The count column was then organized in descending order to show the community with the 
highest number of buyouts, as shown in Figure 6 The first submission was pre-reviewed, and an 
email was sent to the investigator requesting additional information in order to be approved. After 
addressing the clarifying edits, the updated application was resubmitted and approved in a little 
over a week.  
 
Figure 5: Flow Chart of IRB Expedited Review Process (Source: Office for the of Protection 





Figure 6: Highest Frequency of Buyouts  
 The detail of the IRB approval meant that interviews could only be conducted in the three 
study areas listed at the time of the application. After initially emailing candidates to be 
interviewed, the only successful interview conducted was a representative from Peoria County. 
This led to an expansion of the study sites to include Grafton, Machesney Park, Des Plaines, and 
Chicago in order to successfully schedule more key informant interviews. A proposed amendment 
was submitted to the approved application since it considered a minor modification. In addition to 
updating the protocol and consent form, a protocol amendment form and a list of the additional 
sites needed to be submitted to review. The approval was then granted the next following business 
day to allow for interviews to be conducted in the new sites. The next section will discuss how 
these interviews were conducted. 
3.6.2 Interview Process 
 
The interview process started by searching for prospective participants to interview. The search 




















of planners, floodplain managers, or mayors. The search then expanded to referrals from 
professional connections and conference participant lists, such as the Illinois Association for 
Floodplain and Stormwater Management (IAFSM) and the Association of State Floodplain 
Managers (AFSPM).  Prospective participants were then emailed an explanation of the study and 
asked if they would like to participate. As mentioned previously, finding the right key informants 
to interview was challenging because few people had sufficient knowledge about the buyout 
process. Thus, it took several emails being sent out in order to arrange the seven successful 
interviews. 
Once the prospective participant agreed through email that they were willing to participant 
in the interview, another email was sent asking them to set up a time during business hours based 
on mutual availability, along with the consent form to read and sign. Since the interviews were 
conducted over the phone, this form needed to be returned through email before the interview. If 
the participant wanted to know the kinds of questions that were going to be asked beforehand, the 
list of questions was sent out to them as well. The interview process was semi-instructed because 
there were drafted questions for the participants to answer, which is listed in the appendix. Based 
on how the conversation went, some additional questions were asked to clarify what was 
previously said or to dig deeper into the answer that was given. The time slot for the interviews 
were 60 minutes in length, though most were concluded in less than the designated time frame.  
The interviews were conducted in a private, quiet space to limit distractions and to ensure 
privacy. During the interview, a free call recording app was used to record the conversations for 
accuracy. Once the interview was concluded, the recording was saved and then uploaded to a 
secure folder on University of Illinois Box. The interviews were then transcribed to ensure 




3.6.3 Interview Transcription  
The interviews were transcribed using a free internet transcriber called Otter.ai. The interview 
recordings were uploaded to the site and automatically transcribed. The text was then exported as 
a text file, which was then copied into a Microsoft Word document. Since the transcription has a 
few misspelled words and did not always pick up exactly what the speaker was actually saying, a 
new document was started to clean up the transcription. To do this, each of the recordings was 
replayed while copying each block of text from the original transcript file to the new document to 
be cleaned. In addition to copying the interview test, the interview questions were also pasted into 
this document. The blocks of text were then arranged by which question that speaker was 
addressing. Since the conversations flowed naturally, meaning that some questions were asked out 
of order or were already answered in the previous answer, the text was broken up into smaller 
chunks to better assign the questions and major themes. Both documents stayed in the same 
interview transcript folder on box with identifiable name, such as the name of the subject, interview 
date and whether it was the original or cleaned. Once the transcripts were cleaned, the text was 
then re-read to code for major themes.  
3.6.4 Interview Coding  
Once the interviewed were transcribed and cleaned, they were coded to find major themes. Each 
of the cleaned transcripts were combined into one Word file to code. The coding process was 
broken down into three phases. The first phase consisted of reading through each interview 
transcription line-by-line while listening to the audio to highlight sections and comment with key 
words or phrases. The second phase consisted of consolidating the first phase of codes into themes. 




structure. The final phase consisted of consolidating the themes even further into major themes, 






4. RESULTS & DISCUSSION 
4.1 CASE STUDY AREAS 
Most of the key informants interviewed in this capstone were from state government agencies, 
such as IDNR and MWRD and they spoke generally about the buyout program and its effects on 
communities. However, three of the seven key informants were representatives from specific 
communities in Illinois and spoke directly about how the floodplain buyout program had affected 
that specific area. The following section will give a brief overview of these areas that were 
represented in this capstone and provide context on the flooding issues that they face.  
4.1.2 Des Plaines 
The total population for Des Plaines is approximately 58,805 with a median age of 43.2 years. 
Between 2010 and 2017, the population grew 0.8 percent and according to the 2013-2017 
American Community Survey Five-Year Estimates, the demographic makeup of Des Plaines is 
63.8 percent White, 18.3 percent Hispanic or Latino, 2.4 percent African American, 13.4 percent 
Asian, and 2.1 percent Other (CMAP, 2019). The median household income is $67,415, 32.3 
percent of residents live in 2-person size household, and over 60 percent live in a family household 
type. Nearly 60 percent people live in a single-family detached home and 40.6 percent live in a 
three-bedroom housing unit. Out of the 22,105 occupied housing units in Des Plaines, 73.7 percent 
are owner-occupied and 22.1 are renter occupied. The median year of construction for housing 
units is 1965, with over 11,000 being built between 1940 and 1969 (CMAP, 2019). These older 
homes are more susceptible to flood damage because they were not built with the intention of flood 
protection (Cushman, 2017).  
Flooding in Des Plaines has been severe in the past years. The city experienced a record-




in the NFIP for nearly 30 years, allowing any property owner to purchase flood insurance. New 
construction such as homes and building additions can be developed in the floodway or floodplain 
provided that it has development permit from the Community and Economic Development (CED) 
department. New construction also must abide by special conditions and building requirements 
(City of Des Plaines, 2019). According to the Army Corps of Engineers, 43 municipalities in the 
Des Plaines River watershed face flood damage (O’Connell, 2018). Another area that faces flood 
risk and has experienced flood damage similar to that in Des Plaines is the Village of Machesney 
Park.  
4.1.5 Village of Machesney Park 
According to the U.S. Census population estimates for 2018, the Village of Machesney Park has a 
population of 22,695 with a demographic breakdown of 93 percent White, 5.3 percent Hispanic or 
Latino, 1.9 percent African American, 1.3 percent Asian, and 1.2 percent other. The median value 
of owner-occupied housing units from 2013-2017 is $114,400 and the median household income 
is $56,488, while the mean household income is $66,829 (U.S. Census, 2019a; World Population 
Review, 2019). There are over 9,000 households in the Village and the homeowner vacancy rate 
is 0.8 percent. Among those that worked full-time for the past 12 months, the poverty rate is 1.7 
percent while among those that work part time or did not work, the poverty rate is 11.74 and 11.94 
percent respectively. The demographic characteristics provide context for the amount of flood 
damage the Village of Machesney Park has experienced (World Population Review, 2019).   
 The Village of Machesney Park has seen an increase in rain levels that can no longer be 
contained by its riverbanks. The most recent flood occurred in March 2019 due to oversaturated 
soil and snow melt that was equivalent to 3-5 inches of water flowing directly into the river. The 




program. The Village has subsequently maintained the program and continually taken voluntary 
interest forms from interested homeowners.  
4.1.6 Peoria County 
Peoria County has an estimated population of 180,621 and the county is 73.7 percent White, 18.7 
percent African American, 4.1 percent Asian, and 4.9 percent Hispanic or Latino. There are over 
83,000 housing units, in Peoria County with 65 percent being owner-occupied. The median value 
of owner-occupied housing is $128,000 and the median household income based on 2017 dollars 
is $53,063, with a 15.4 poverty rate (U.S. Census, 2019a).  
Flooding is a major concern for Peoria County as the Illinois River flooded nearly 120 
times over the past 100 years and the county has participated in the buyout program since the 
1980s. Due to the increase in flood risks, all development within the Special Flood Hazard Area 
(SFHA) is now required to obtain a floodplain development permit prior to starting development. 
This includes but is not limited to, construction, additions, repairs, and replacements (Peoria 
County Illinois, 2019). The next section will examine the spatial locations of the purchased 
properties.  
4.2 MAPPING  
This section will discuss the mapping component of the analysis. The maps below show the spatial 
relationship between where the buyouts took place and in relation to the surrounding area such as 
water bodies. All the 3,600 addresses are geocoded on the map and overlaid with the imagery 
basemap as shown in Figure 7. There is clustering of points around the Chicago area, Springfield, 


















The analysis is broken down further by taking those addresses and analyzing it by the year in 
which the buyout occurred to show the progression of the frequency of buyouts, as seen in 
Figure 8. Between 1990 and 1999, there buyouts scattered across Illinois near bodies of water 
then in 2000-2009, more buyouts occurred in these same areas. Later between 2010 and 2018 
there were more buyouts in the northern part of Illinois, but fewer in the south. This could be 
attributed in part to the removal of development from flood exposed areas of the southern part of 
the state during previous time periods, which reduced the need for future buyouts in those areas. 
4.3 STATISTICAL ANALYSIS 
This section discusses the statistical analysis conducted as part of this capstone. After producing a 
series of foundational maps and testing for the presence of spatial patterns, statistical analysis was 
conducted to determine the relationship between location of floodplain buyouts and acquisition 
costs. Figure 9 shows the results of a test for spatial autocorrelation conducted using the input data 
(Table 2). The results show a p-value of 0 and a z-score of 40, which means that the relationship 
is statistically significant. The clustering of buyout locations observable in the data is not 
attributable to chance. To conduct the hotspot analysis, the boundaries used were Illinois Statistical 
boundaries (metropolitan regions) and watershed boundaries as shown in Figures 10 and 12, 
respectively. The results of the hotspot analyses show that there are clusters of high value 
























Dataset Information Input Field 
Input Feature Class BuyoutPoints_Statewide_Acquisition 
Input Field ACQUISITION_COST2 
Conceptualization INVERSE_DISTANCE 
Distance Method EUCLIDEAN 
Row Standardization True 
Distance Threshold 54703.0000 Meters 
Weights Matrix File None 
Selection Set False 
 



























4.4 INTERVIEWS  
This section discusses the results of the seven qualitative interviews conducted as part of this 
capstone project. Along with interviewing representatives from the three study areas, 
representatives from IDNR, MWRD, and Army Corps of Engineers. This section of the report also 
reflects on the commonalities between the interviews and how they relate to the overall themes of 
this capstone.  
4.4.1 Main Themes 
The main themes that emerged from the seven telephone interviews are major flood risk, physical 
impacts, economic impacts, social impacts, challenges and concerns, and need for improvements. 
Each subsequent will explain each of these themes in greater depth and articulate how it relates to 
the overall question of how floodplain buyouts affect participant and communities.  
4.4.1.1 Major Flood Risk  
All the communities that participate in a floodplain buyout have experienced major flood risks and 
residents who live in affected properties are aware of these flood risks. People move into these 
communities and housing units knowing that their property will likely flood and that precautions 
should be taken. On average, the communities considered here face moderate flooding hazards, 
but people who live in the area are aware of the risks that accompany floodplain development and 
living in flood exposed areas. In Peoria County, a Community Rating System (CRS) program 
educates the public by sending a mailing each year to residents in or near a floodplain or Special 
Flood Hazard Area and through a website dedicated to providing flood information. The frequency 
of the flood events in these communities ensures residents do not fall victim to flood amnesia— 
they know the risks and these mechanisms are designed to get the word out about resources 




Subject 2 stated during a telephone interview that 90 to 95 percent of floodplain buyouts take 
place immediately after there has been a major flood, which means that mitigation is happening 
most intensely after communities have experienced flooding. Subject 3 commented that the 
residents of the Village of Machesney Park were prompted to seek resources for a floodplain 
buyout because of the record flooding in 2008 and the program was successful because 114 
properties were purchased. This gave homeowners an opportunity to move away from the river 
and to avoid dealing with constant flood clean-up. Subject 7 commented that Des Plaines had 
suffered from numerous floods in 2017, 2013, 2007, 2008, and 1986 and that after record flooding 
in 2013, 95 percent of property owners opted to participate in the program. However, as 
participation increases, there are many physical changes to the community.  
4.4.1.2 Physical Impacts 
Floodplain buyouts physically remove structures from a flood exposed area. This can either create 
a checkerboard pattern, which is a patchwork of properties being bought out in a noncontiguous 
pattern, or a continuous pattern where properties being bought are in concentrated in space located 
next to one another. Open space usage has a crucial impact on communities not only because of 
its connection to environmental sustainability, but because open space can offer significant health 
benefits. The open space created in the wake of successful floodplain buyouts can be turned into a 
soccer field or a park for the community, but this land still needs to be maintained by the 
municipality, which has economic implications.  
 Subject 2 stated that the presumption is that some communities do not want to participate 
in buyouts because they remove homes and businesses. However, the reality is that it is the flood 
that removes homes and businesses and if no mitigation steps are taken, then the long-term outlook 




the vacant land and turn it into green space that benefits the community. Subject 3 stated that there 
are deed restrictions in place for the vacant parcels so that no structures can be built after the buyout 
is finalized. The Village of Machesney Park is in charge of mowing and maintaining the lots and 
since the Village has been able to acquire a large number of properties, even though they are spotty, 
a study is currently being completed to look at alternative options for use of the space to reduce 
maintenance costs. 
 Many of the interviewees commented on the checkerboard pattern floodplain buyouts can 
create because of the program’s voluntary nature. Subject 4 stated that when a house sells and 
another house stays right next to each other, it creates a problem for small communities to maintain 
the vacant land. But if communities can acquire a large number of contiguous properties, then the 
space can be useful for the community like a sports field or a park.  Subject 5 stated that in one 
community there was a property owner who did not want to participate in a buyout, so they stayed 
behind. This required the community demolish the 14 other properties that chose to participate and 
to continue to provide utilities and to plow the streets in the wintertime for the benefit of the one 
family that decided to stay. The interviewee stated that “it’s kind of a dis-benefit. If you don’t get 
everybody on board to participate in a program, it’s not as effective for the community because 
the community is still going to have quite a good cost.” The physical changes to a community 
brought on by the property acquisitions can result in huge economic impacts for local governments.  
4.4.1.3 Economic Impacts 
One of the economic impacts of floodplain buyouts is maintaining open space land after a buyout. 
Another economic impact is that funding for the program determines how many properties can be 
acquired. Subject 1 stated that in Peoria County, funds must become available in order to move 




extensive. An informal waitlist can emerge, as people have approached floodplain managers in 
Peoria and said “hey, the next time there is money available, put me on the list.” Participants are 
also not allowed to receive funding from more than one source for the same mitigation activity. If 
residents find that the acquisition value for their home is not enough for their property from a 
buyout, then they usually decide to stay put and abide by the local and state ordinances. While 
likely not ideal from a flood risk mitigation or fiscal perspective, deciding to stay may mean that 
communities can stay intact and strengthen social cohesion.   
4.4.1.4 Social Impacts 
Floodplain buyouts can disrupt existing social relationships in communities where they are 
implemented. The program not only removes structures from harm’s way, but it simultaneously 
removes families. These families leave their jobs, school, their neighbors, and way of life as they 
knew it, in hopes of finding a better place somewhere else. This can lead to negative psychological 
impacts especially for residents that have been living in that community for years and who feel 
attached to that area. Subject 5 stated that:  
“Within a community with a significant buyout program, there’s usually a school district 
associated with that. So, suddenly, you start buying out all these structures, you’re starting 
to adversely impact the tax base. And in fact, services that come into the community or that 
that community provides, and when I hear about mostly is how it affects the school district. 
Now, another thing to look at it I’ve never seen quantified is that generally every household 
has to adult, they’re working on average, there’s a family now. And they’re investing in 
that community. And for whatever reason, if that family has to migrate to a different 
community, because of the buyout program, and in available housing, not being offered in 




an impact on employment also, and, and things like that. Socially, buyouts can really 
disrupt the cohesiveness of the neighborhood and some of our older neighborhoods and 
cities across the country.” 
When conducting floodplain buyout programs, the main focus is on removing flooded structures 
and is not on other impacts of the buyouts.  
4.4.1.5 Challenges & Concerns 
Floodplain buyouts pose several challenges for communities and one of these is the long wait times 
for a buyout. For example, Peoria County is currently working through buyout applications from 
their flood in 2013 and the buyout process can take anywhere from three to five years, on average. 
For the Village of Machesney of Park, the wait time depends on when the homeowner signed up 
and when grant funding is made available. Once the Village applies for a grant, it typically takes 
two years before the funding is received and the Village can start making offers. For Des Plaines, 
it depends on FEMA approval and there have been property owners waiting for over one and a 
half years. The long wait time reflects the fact that there are multiple steps in the process and each 
step has to be approved in order to move on to the next step.    
 The second challenge stems from inconsistencies within the program, such as how housing 
values are estimated. These inconsistencies have deterred some residents from participating 
because if they feel like they are not going to get money that their house is worth, they will likely 
not volunteer and a lack of willing participants leads to the next challenge and point of concern 
from a municipality perspective. Even though specific circumstances encourage residents to accept 
a buyout, residents still have the option to say yes or no to a buyout. But the program is only 
voluntary until a certain point because property owners still must abide by new regulations and 




floodplain ordinance, which means either tearing it down or elevating it. So, it’s voluntary up to 
a certain point. And so, for some of these people, I mean, in effect it’s not voluntary. And so, they 
might have been kind of felt compelled to take a [buyout].” If the program is presenting itself as a 
voluntary program, then it needs to not have an “or else” condition that accompanies not accepting 
a buyout offer.  
Floodplain buyouts have also been viewed as a last resort to mitigate flooding. Since many 
buyouts come after a flood event, there is not much action that is taken before the flood. Other 
mitigation actions need to happen in addition to floodplain buyouts in order to protect structures 
from floods. Subject 5 stated that “We need to be looking more systematically at this. And I think, 
like I said earlier, you know, we shouldn’t throw a hand grenade. We will use a surgical knife on 
this. And it’s really looking at the details.” The floodplain buyout program has advantages, but 
there are also major limitations that need to be addressed.  
4.4.1.6 The Need for Improvements  
Some of the interviewees were in favor of the floodplain buyout program as it exists and others 
did not condone it because of its many challenges. However, all the interviewees agreed that there 
need to be major improvements to the buyout program to mitigate some of its major flaws. All the 
interviewees agreed that the wait times for a buyout need to decrease and there needs to be 
collaboration with HUD to provide more affordable housing for participants. Floodplain buyouts 
are a great tool for removing structures in harm’s way, but there is a disconnect between removing 
structures and supporting participants who are effectively displaced.  
 There is also need for improvement in leadership of the buyout programs. Subject 1 stated 
that “they worked with five different people at the Illinois Emergency Management Agency on the 




biggest problems is that you can have all this paperwork turned in, and then suddenly, somebody 
leaves, gets bumped, gets a new hire, or gets reassigned and then you have to send all the same 
paperwork wait and wait and wait. And all the sudden, there’s another disaster that needs more 
attention than this one. And there’s a tornado and there was a loss of life. Well, now the state is 
focusing on that one, and they're not focusing on the previous disaster and there’s diverting the 
resources, there was a situation where there was a disaster in Texas and then the guy we were 
working with was relocated there temporarily to help them out. Understaffing and relocation of 
staff and resources is a huge challenge and needs to be improved.” Subject 4 stated that there 
needs to be a focus on alternative housing for participants. If we are removing home from the 
floodplain, then there must be housing outside of the floodplain for people to live in and this gap 
can be closed by collaborating with affordable housing programs administered by HUD.  
4.4.2 Summary of Interview Results 
 The interview results supported my hypothesis that floodplain buyouts can negatively 
affect participants. The interview participants stated that floodplain buyouts can take a long time 
to finalize and can leave people in limbo while they are waiting. The interview participants 
confirmed that floodplain buyout programs are a good resource for property owners, but that there 
needs to be greater consistency and more collaboration with other agencies, such as HUD, in the 
way that they are managed. The most surprising thing was that there are little to no resources given 
to people who decide to stay and that non-participants are on their own when it comes to how they 
will mitigate the flood and prepare for the future.  
There were also differences of opinion and varying experiences among the interview 
participants. Some stated that floodplain buyouts were beneficial to their respective community, 




is lower and none of the interview participants were 100 percent for or against buyout programs. 
Each of the interview participants were also hopeful that floodplain buyouts would be used more 
frequently as flood disasters become more common occurrences, although one respondent 
questioned the financial sustainability of buyout programs and wondered how long we can keep 
acquiring properties.  
4.5 LIMITATIONS  
Although there were over 3,600 buyout properties in the database used for this capstone, the 
database is by no means complete. Several steps need to be taken before the data are viable for use 
in formal loss avoidance studies:  
• Additional time and resources are needed to review the scanned files and other data sources 
to find the missing data and clarify what some of the text meant on the scanned files; 
• A protocol needs to be established to update the geodatabase each year with buyout records 
from all agencies; 
• Consistent recording of basic data needs to be established with a predetermined set of 
required fields (e.g., cost, address, and parcel location) and format to be determined in 






Fluvial and riverine flood events are becoming more frequent in Illinois. The increase in flooding 
can lead to more widespread implementation of floodplain buyouts. This project concludes that a 
floodplain buyout can result in benefits for participants if they are satisfied with the purchase and 
no longer have to deal with their property flooding. However, participating in a buyout program 
can also represent a loss for participants who are stuck in a long waiting process or who are not 
satisfied following the purchase of their property. Rather than viewing floodplain buyouts as a 
win-win solution to mitigate flooding, the overall effects of the program must be studied in greater 
detail and assessments must consider both positive and negative impacts on participants and 
communities where properties are acquired.  
Floodplain buyouts provide several benefits to participating communities. They offer 
residents a way out of repetitive flood loss cycles and a chance for a new life elsewhere. Property 
owners are given the opportunity to dispense with property that they would not be able to sell 
otherwise because of the flood damage and depending on what the municipality decides to do with 
the land, greenspace can provide residents with a sense of community and pride. The amount of 
money channeled toward recovery efforts is also reduced because there are less homes at risk of 
being damaged in the floodplain.  
However, floodplain buyout programs can also have negative physical, economic, and 
social impacts in participating communities that are often not addressed. Floodplain buyouts can 
reduce the tax base for the community because property is being removed and not replaced in that 
local jurisdiction. Once homes are removed and people leave, businesses start to go out of business 
and schools close, which further affects the tax base. The pre-market value being used to determine 




is used to determine the acquisition value, property owners with low value homes are given less 
money than property owners with high value homes. In summary, floodplain buyouts have a 
negative effect on some participants and a positive effect on others. The findings from this project 
are useful for future research because it offers insight into a topic that has been largely ignored by 
previous studies. Floodplain buyouts have generally been viewed as a win-win situation when in 
fact, there are many losers. Future research should focus on extending the work presented here to 
document and better understand the effects of floodplain buyout programs on individual 
participants and the communities in which they are implemented. The results from this study also 
allow for comparison between communities and across other states to evaluate how consistent the 
relationships uncovered here are. Additional research is needed to fully answer the question of 
how participants are affected and conducting a follow up study to assess how participants are 
affected over time and to see where participants go after a buyout is finalized would be particularly 
valuable.  
5.1 ADDITIONAL QUESTIONS RAISED 
Due to the limitations mentioned previously, this capstone is not a comprehensive study of 
floodplain buyouts in Illinois. Thus, many crucial questions could not be answered, such as How 
are low-income families affected by the floodplain buyout programs? Do they seek upward 
mobility and move to a location outside of the floodplain or do they move back to the floodplain 
in another community? Who is most likely to participate in the floodplain buyout? Generally, 
buyouts have been viewed as a win-win solution because they remove flood exposed property from 
harm’s way but do these programs also remove people from harm’s way? After the properties have 
been acquired, the owners of these properties still need a place to live. If property owners are not 




buyout program is likely exporting the problem somewhere else. The availability of affordable 
housing in and around participating communities needs to be examined and addressed by FEMA 
in order to improve the program.  
Another question that emerges from this capstone is where are we headed with respect to 
the future of floodplain buyout programs? Floodplain buyouts prohibit future development in flood 
exposed areas by converting housing units to open space, but more and more areas are expected to 
flood exposed in the future as a result of urbanization and climate change. Does the U.S. have the 
capacity to buyout out every flood exposed property? Buyouts will eventually become too 
expensive and eventually, we will be forced to relocate large numbers of people and how can cities 
prepare for this? Hopefully, FEMA realizes that buying out properties is not an adequate long-
term solution to flood risk and that we need to start using other tools in the floodplain management 
toolbox to mitigate flooding, such as elevation and stronger infrastructure. Perhaps then the 
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floodplain buyouts, including yourself, members of homeowner’s associations, floodplain 
managers, and city planners. I want to hear the experiences of the people who have influenced and 
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APPENDIX C: INTERVIEW CONSENT FORM 
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determine the impacts of floodplain buyouts in the following communities: Valmeyer, East St. 
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Are there benefits to participating in the research? 
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APPENDIX D: INTERVIEW QUESTIONS 
 
1. How would you describe, on average, the kinds of fluvial flooding this community faces? 
2. What prompted the community to decide on participating in the buyout? 
3. How was the community informed about participating in the buyout program? 
a. Was a community meeting held before and after the buyout?  
4. What were the residents’ concerns, if any, about participating in the buyout program?  
5. Has this community participated in a buyout program before?  
a. If so, was anything done differently? 
6. How many properties were bought out? How many did not get bought out? 
7. How long was the wait for properties got bought out? 
a. Why did it take this long? 
b. What did residents do during this waiting period? 
8. Do you consider the buyout program to be successful?  
a. What did/didn’t make it successful? 
9. What initiatives or resources have been provided to residents that decided to stay in the 
community?  
10. How has the open space been used?  
a. What impact has it had on the community?  
b. Was there input from residents on how to use this space? 
11. Is there anything else you would like to share about the buyout program in general? 
 
 
 
